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C60 是由 60 个碳原子组成的笼状分子，在 1985 年被发现后，引起了人们的
广泛关注，之后大量的富勒烯新结构通过内嵌与外接的方式被成功的合成与分离










和叠氮烷烃环加成反应分别合成了 C60(OCH3)4-PCBM 和 C60(OCH3)4-APCBM 两
种新颖的富勒烯结构，并应用高效液相色谱法对其进行了分离纯化，同时应用核
磁共振波谱(NMR)、APCI-MS 和红外光谱(IR)等测试对其结构进行了分析，
C60(OCH3)4-APCBM 和 C60(OCH3)4- PCBM 的紫外可见光谱和循环伏安特性测试
显示了其作为太阳能电池受体材料的光吸收能力以及电子传输能力，最后通过对

















































C60 is a cage-shaped molecule composed of sixty carbon atoms, much attention has 
been pained on it since 1985 when it was firstly discovered. After that a large number 
of fullerenes with new structures were successfully synthesized and isolated in terms 
of endohedral derivatization and exohedral derivatization. Since C60 is more easily in 
synthesis and separation than other structures, it’s still the most wildly used substrate 
in synthesis of new fullerene derivatives as functional materials.  
Polymer solar cells (PSC) attract much attention in recent years because of the  
advantage of simply preparation, low cost, light and can be performed into flexible 
devices comparing with inorganic semiconductor solar cells. Fullerenes are often used 
as electron accepter materials blending with organic polymer donor materials 
sandwiched between an ITO anode and a low-workfunction metal cathode in PSC. 
There are numerous methods in increasing the photoelectric conversion efficiency of 
PSC, in which the optimizing of fullerene structure is obviously important. Fullerene 
acceptors used in PSC should have a wild visible absorption, high electron mobility 
and appropriate electronic energy level. In this paper, we synthesis three kinds of 
fullerene derivatives through conventional organic synthetic methods using C60Cl6 as 
substrate material, high performance liquid chromatography (HPLC) was used in 
separation of these compounds, and the performances of nuclear magnetic resonance 
(NMR), APCI-MS and infrared spectroscopy were used in identifying the structure of 
C60(OCH3)4, C60(OCH3)4-APCBM and C60(OCH3)4-PCBM, UV-Vis and cyclic 
voltammogram characterization were used in analyzing the absorption of sunlight and 
electron transfer properties of these compounds in PSC. This exparement indicted that 
the paramiters of circuit-voltage (Voc), short-circuit current (Jsc) and fill factor (FF) 
representing the photovoltaic performances of solar cells are affected greately by the 
uqnic structure of fullerene derivatives.  
The position of substituent can be posited explicitly when Chlorinated fullerenes as 














   iv 
than pure carbon cage, so chlorinated fullerenes, including a variety of non-IPR 
structure of carbon cage, are believed the mose favorite substrate in synthesizing new 
fullerene derivatives. 
Fullerene derivatives used in polymer solar cells should have higher solubility. 
However many fullerene derivatives including chlorinated fullerenes are only 
dissolved in a few of organic solvent, this greatly limited the development and 
application of fullerene derivatives in PSC. For increasing the solubility of fullerenes 
we use the method of attaching four methoxy groups on the fullerenes sphere. 
Meantime methoxy as electron-donating groups can greatly improve the LUMO 
energy level of fullerenes carbon cage so as to improve the Voc of the polymer solar 
cells. The circuit-voltage (Voc), short-circuit current (Jsc) and fill facter (FF) of the 
devices based on P3HT/ C60(OCH3)4-APCBM, P3HT/ C60(OCH3)4-APCBM and 
P3HT/PCBM were analyzed.  
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